A Discrete time option pricing model is used to derive the "fair" rate of return for the property liability firm. The rationale for the use of this model is that the financial claims of the policyholders have the characteristics of a European call option written on the firm's asset portfolio. By setting the value of this option equal to the initial surplus, an implicit solution for the fair insurance price may be derived. This approach does not require the direct estimation of risk premiums and thereby offers both analytic and practical advantages over existing methods.
INTRODUCTION
In recent years, the "fair" rate of return on equity criterion has been used in the regulation of property-liability insurance premiums.
As with utility regulation, the "fair" rate of return usually is interpreted as that which would prevail under competitive conditions and in some cases the Sharpe [1964] -Lintner [1965] -Mossin [1966] capital asset pricing model (CAPM) has been used to derive the equilibrium relationship (cf. Hill [1979] ; Fairley [1979] ).
But discontent with this model has led to questioning of its use. In addition to doubt over testability of the CAPM (cf. Roll [1977] ), it leaves unexplained some significant pricing anomalies such as the earnings yield and size effects (cf. Reinganum [1981] ). Moreover, in applying the CAPM to insurance regulation, estimates of underwriting betas are required in order to determine fair underwriting rates of return.
The peculiar difficulties in estimating these underwriting betas are well documented (cf. Fairley [1979] ; Hill [1979] ; Cummins and Harrington [1985] ). The resulting betas are subject to such serious sampling error, or are so unstable, as to be of limited value from a regulatory viewpoint.
In connection with utility regulation, Bower, Bower, and Logue [1984] have recently noted the irony that at the time the CAPM is gaining acceptance by regulators, its preeminent role in the explanation of security returns is being challenged by the arbitrage pricing theory (APT) . This paradox applies equally to insurance regulation.
Does then the APT offer a more attractive alternative for insurance regulation? An analytic solution for the fair return in an APT fraraework has been derived by Kraus and Ross [1982] , and attempts at the empirical application of the APT to insurance regulation have already been made by Urritia [1984] . The answer is that it is too early to say. As in the case of the CAPM, doubts have also been raised in the finance literature over the testability of the APT (cf.
Shanken [1982] ; Dhrymes , Friend and Gultekin [1984] 
Since P is non-stochastic, the selection of a particular value such as P merely determines the location parameter of the distribu-
Moments of the distribution of Y, other than its mean are unaffected by the choice of a specific value for P.
The solution of equation (8) Modigliani [1981] and Fairley [1979] , the expected rate of return on the insurer's equity, E(r), may be stated as the weighted average of the expected returns on investment E(r.) and underwriting E( r ):
Given the assumptions, the equilibrium return on equity will depend upon the representative investor's absolute risk aversion parameter and the covariance of returns with the wealth of that investor, w.
(10)
where r is the riskless rate of interest.
Similarly, the equilibrium return on the investment portfolio is (11) E(r.) = r + aCov(r.,w).
An equilibrium condition can be established by equating (9) and (10) which, after substitution of (11) [1976] and extended by Brennan [1979] and Stapleton and Subrahmanyam [1984] . The following properties of X are required absence of default risk and tax shield redundancy.
E'(X) = (E+kP)E'(r.) + E -PE'(r ). (17) and (19) to provide a solution to the fair return requirement (equation (8) [1978] , and Hill and Modigliani [1981] . 4 For the past decade or so, financial economists have applied option pricing theory to the valuation of corporate financial claims. In their seminal article, Black and Scholes [1973] suggest that the equity of a levered firm can be valued as a call option on the terminal value of the firm, with an exercise price equal to the face value of debt.
Galai and Masulis [1976] combine Merton's [1973] continuous time CAPM with the Black-Scholes option pricing model in order to value levered equity and investigate the valuation and risk effects of changes in corporate investment policy.
Galai [1983] Since we only consider corporate income taxation, the riskless rate of interest is simply the before-tax rate of interest on riskless bonds (e.g., T-bills).
However, in the presence of personal and corporate taxes, it is not entirely clear whether the riskless rate of interest is the before-tax rate of interest on riskless bonds or the certainty-equivalent municipal bond rate.
If investors are able to "launder" all of their personal taxes a la Miller and Scholes [1978] , then r^would continue to be defined as the before-tax rate of interest on riskless bonds.
However, if investors are not able to launder taxes on investment income, then the certainty-equivalent municipal bond rate is the appropriate rate.
For a lucid discussion of these points, see Haraada and Scholes [1985] .
